SU 001710694 A 
FEB 1992 



92U31342/52 HOI BORE= «9.06J6 
BOREHOLE CONSOilDATION MUDS *SU 17I0694-A1 

89.06.26 89SU-471005I (92.0Z07) E21B 29/10 
Repairing damaged casing pip* • by expanding patch wHh edges 
coated wrfth seating material and granule, of hardness exceeding 
that of patch and casing 
Ct2-H1751 

Addnl. Oolo: YUREV V A, NEUOACHIN V P, NIKITIN V 1 


H(l-C10) 1 


♦ j ) ') ) 7-j 

^ j. x 1 i 1 r 

» 


Selling material (1) Is put on edges of tfte longitudinally corrugated 
pipe (S) end granules (2) of hardness exceeding that of the pipe (8) 
and of casing pipe are put on the sealing material (l). Size of the 
granules (2) Is less than thickness of the pipe's (S). The pipe (8) is 
lowered down the casing pipe into required position and pressed 
against Its Inner surface. 

The material may be in the form of sticky tape on which the 
granules (2) are placed. During expansion of the patch (S) the 
granules edges cut Into the patch and the casing pipe and ensure a 
strong contact on a shorter section. The sealing material (1) with the 
granules (2) can be deposited parctlcally in any width, but initially 
the width of 200-400 mm is sufficient 

ADVANTAGE - More effective adhesion of the patch to the 

udng pipe during Initial expansion of the patch. Bul.8/7.2.92 (Spp 

wg.No.l/X) 
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(54) CnOCOB PEMOHTA OBCAAHOfl KO 
JlOHHbl 

(57) M3o6peTeHwe othocmtch ic peMOKTy cxBa- 
xmm. a MMeHHo KCnoco6y noA3CMHoro peMOH- 
Ta o6caAHUx ko/iohh. Ue/ib M3o6peTeHM» - 



noBuuieHMe 3<|><|>eKTWBH0CTM cuen/ieMM» n/ia- 
ctup« c o6caAHOft KO/lOHHOft B Hasa/ibHWM mo- 
m6ht pa6oTbi <J)opMnpyK)meM rO/lOBKM. 3to 
AOCTwraeTCfl TeM. mto nepeACnycxoM n/iacTw- 
p» Ha KOHueBbie ynacTKM ero napyxHoro rep- 
MeTM3npyioiuero nqxpwTM* HaHOcaT 
3epHMCTW« Maiepna/1 TBepAOCTbio. 6oflbiuew 
TBepAOCTw MaTepnanoa o6caAHOft koaohhw m 
n/iacTbtpfl. npw 3tom paaMep 3epHMCToro Ma- 
Tepna/ia He npeewwaeT TonmuHy ctchkm nna- 
CTbipsi. peMOHTa o6c3ahom ko/iohhu 
ocymecfB/intOT cnyc* e nHTepean Harpyxeni/ia 
repMeTMMHOCTM n/iactbipa b BvtAe npoAO/ibHO 
ro<t>pwpoBaHHoro naTpy6Ka c HapyxHUM rep- 
MeTM3npytou4MM noKpumeM. 3aTeM pacwwp*- 
iot ero ao nnoTHoro npwxcaTM* x BHyTpenHew 
noBepxHocTM ocaAHOft Tpy6u <j>opMnpyiome& 

rO/lOBXOH. 1 H/l. 



H3o6peTeHne othocmtcr k Texnwice noA* 
3eMHoro peMOHta, a mmchho k aoccTanoBne- 

HMK> re pMeTM*4HOCTM 06caAHWX KOAOHH 
MeTa/l/IMMeCKMMH n/iacTbipwMM He4>T«HblX. bo- 

A*hux m raao&bix cx&axMH. 

H3BecTeH cnoco6 peMOHTa o6caAnoa xo- 
/iohhu, xorAa nepeA cnycxoM b cxBaxwHy n/ia- 
cTbipq na cneuwa/ibHOM ycTpoftCTBe mna 
flOPH HapyxcHyio noBepxHOCTb ero noxpuaa- 
k>t repMeTM3npyioiUMM cocTaaoM Ha ocHoae 

HdMpMTd "HT\ 

HeAOCTBTKOM cnocoSa »B/ineTCfl to, mto c 
nenbK>o6ecneseHM« conpaxeHWH nnacrwp* c 
ko/iohhoA b HaManbHbiA nepwoA ero pactuMpe- 
hm« KOHeu niiacTwpji co ctopohw aaxoAa ao- 
pHMpyiomew ro/iOBKM ycTpoftCTBa Me 
noKpuBaiOT repMeTMKOM. fl/iviHa 3Toro yMacr- 
Ka cooTeeTCTByeT Be/iMMMHe 300-500 mm. 



KpOMeToro. npMMeHeH.we repMeTwca "HT M 
orpanimeHO no TeMnepaType ao +70° C m He 
o6ecneMHBaeT AOCTaTOMHyto aAreanio MexcAy 
n/iacTwpeM m o6c3Ahom kojiohhom. 3tot rep- 
MeTHK TOxcwMeH b npouecce ero HaneceHim. 

npM pacujMpeHMM n/iacTbipn npoTnxxoA 
sepea Hero Aoptuipyiouieft roinoBKM b Hana/ib- 
huPi nepnoA He rapaHTnpyeTC» KanecTBeHHoe 
conpnxeHne MexcAy xo^oHHOft w n/iacTwpeM. 
B pe3y/ibTaTe sero cymecTByeT sepowTHOCTb 
npoAO/ibHoro CMeiueHMfl n/iacTwpn no ko"Oh- 

HC 

Bee 3Tw HeAOCTaTKM ne no3BO/iRK>r o6ec- 
nemiTb nocTafl/teHHyio ueiib - /lOxanbHyio rep- 
MeTH3auM»o o6caAHOw ko/iohhw b cxBaxwHe 
nyTeM HaAex^ow ycTanoBKM nnacTbipa. 

Vl3BecTeH cnoco6. b k/\ iona iouhmm b ce6« 
npoAO/ibHO-ro<t>pMpoBaHHbii^ nnacTbipb, no- 
KpwTWM CTexnoTxaHbio c oTBepxcAaiomeMC* 
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KOMn03MUUe* Ma OCMOBe 3nOKCMAHO& CMOAW. 

nycK k MecTy Ae<t>eicra m pacwMpeHwe ero ao 
jHTaKTHoro conpaxeHwa c BHyTpeHHeft no- 
eepxHOCTbio o6caAHO* koaohhu c noMombK) 
cneuwa/ibHoro TpaHcnopTHoro ycTpowcTBa. 

HeAOCTaTKOM 3Toro cnoco5a aBAaeTca to, mto b 
HananbHW^ nepHOA oTcyTCTByeT rapaHTna ica- 
M6CTB6HHoro conpaxenna nnacTbipa c koaoh- 
HOft .(MMeeTCH BepOflTHOCTb cMemeHna 
nAacrupa no koaohhc). 

KpoMe Toro. TexHonorwa HaHeceHwa 3Toro 
repMeTMKa HenpocTaa. MaTepwan tokcmmch, 
MM eeT RopoTicyio "xM3Hecnoco6HOCTb" fao 24 
•s), mto npMBOAMT k npexAeapeMeHHOMy 3a- 
TBepAeaaHMio. 

Ucnb M3o6peTeHna - noBbiiueMwe 3<J><J>eic- 
tmbmoctw cuenjieHna n/iacTupa c o6caAHoA 
koaohhoA b HaMaiibMwft MOMeHT pa6oru ao- 
pHwpyioiueft ro/iOBKM. . 

3Ta ue/ib AOCTviraeTca tcm,.mto ncpeA 
cnycicoM a cxBaxwHy n/iacTwpa Ma xoHueabie 
ynaCTKM HapyxHoro repMeTM3Mpy»omero no- 
KpbiTMa HaMOcaT 36pMMCThift MaTepuaA TBep- 
AOCTbK). 6oAbuje& TaepAOCTw MaiepwanoB 
0 5caAMOft koaohhu m nAacTUpa, m pa3MepoM. 
He npeBWiuaiomMM TonmvtHy ctchkm n/iacTW- 
pa. TaicwM MaTepna/ioM moxst 6uTb. Manpn- 
Mep, a6pa3MBHw«i KaMeHb. a/iMa3, tbcpaum 
;n/iaB. 

repMeTM3wpyioiuMM MaTepwaAOM MOxeT 
6wTb neMTa TEPJ1EHJWT. 3™ achtb o6a3- 
AseT xopoiuefl nAacTMMHocTbio, caMOKAeama- 
aca. mto no3BO/!aeT HaHOCMTb Ha ee 
Kiicamyioca (pa6onyio) nosepxHOCTb. b BWAe 
MHororpannovi kpoujkm tbcpawm MaTepwa/i 
6e3 npnMeMeHna AononnnTe/ibHoro iaiea ne- 
nocpeACTaeHHO nepeA Ma/ioxeMueM achtu Ha 
MeTa/iiiMMecKMM n/iacTwpb. 



npw pacumpeHww nnacrupa ao conpaxe- 
Hwa c o6caAHOft Tpy6oA aepHMCTwA TBepAUA 
MaTepna/i cbommm rpaH«Mi* ape3aeTca b 06- 
caAHyio KOAOHHy m n/iacrrwpb. o6echemiBaa 
npoMHUft KOHTdKT na 6oAee kopotkom 0Tpe3- 
Ke, neM 3T0 npowcxoAWT 6e3 ero npwMeMeHMa, 
u noabiujaeT K03<M>Mi*weHT ycneuiHOCTM m Ha- 
AexHOCTM ycTaHOBKM n/iacTbipa.. 



Hcno/ib3ya 3tm xanecTaa TBepAoro M3Te- 
pwaAa. repMe™3npyK>mn& MaTepwan (neHTy 
TEPilEH-A") HaHOcaT cpa3y ot Topua o/ia- 
cTbipa, Me ocTasnaa tcxhuhcckmh nponycx Ha 

5 A^MHe 300-500 mm a*» conpaxeHwa o6caA" 
. how Tpy6w c nnacTy peM b Hana/ibHUw nepwOA 
pacuiMpeMwa AOpnwpyKweA roAOBKOA. 3to 
no3BO/iaeT, c tomkm 3peHna repMeTW3aunM pe- 
MOHTupyeMoro yMacTxa o6caAHOw Tpy6w. nc- 

10 no/ib30saTb niiacTwpb Ha Bcefi ero A^wne. 

Be^MMMHy HaHeceHMa repMeTMKa c TBep- 
AbiM 3epHMCTWM M3TepwanoM npaXTMMeCKM 
moxho He orpaHMMMBaTb. OAH3KO, Ana o6ecne- 
MeHna HaAexHOCTH cuen/ieHna n/iacTbipa co6- 

15 caAHOfl Tpy6ow, b* Hana/ibHbiw momcht 

A0CT3T0MHO 2(XM00 MM, T.C H3 0AH0-AB3 

iconbua HaneceMHOft neHTW TEP/lEH-fl" c 

TBepAWM 3epMMCTblM M3TepMa/IOM. 

^ Ha nepTexe M3o6paxeHa 3aroTOBxa nna- 

20 CTbipa. 

repMeTM3Mpyx>mwM MaTepnan 1 c npMMe- 
neHneM TBepAoro 3epHMCToro MaTepwa/ia b 
BMAe KpOUJKM MHOrorpaHHOM <})0PMU 2 HaHO- 
caT Ha MeTanflHMecxyio ro*piipoBaHHyK> Tpy6y 

25 3. 

npeAAOxeHHoe TexHUMecxoe peuieHwe 
noBbiwaeT K03<t>4>nuMeHT ycneujHOCTM ycTa- 
hobkm nnacTwpa m ycTpanaeT Heo6xoAMMOCTb 
ocTaB/iaTb TexHO/iornMecKMA ynacTox 6e3 Ha- 
30 HeceHwa repMeTM3Mpyioiuero MaTepna/ia. 
OopMy/ia M3o6peTeHwa 
Cnoco6 peMOHTa oScaAHOw xonoHnw, . 

BK7!K)MaiOmWM CnyCK B 06caAHyK> KOAOHHy M 

ycTBHOBKy nnaCTupa e BMAe npoAO/ibHO-ro<{>- 
35 pwpoaaHHoro naTpy6xa c napyxHWM repMeTM- 
3npy»omviM noxputneM nyTeM ero 
pacwwpeHMa AopHMpyiomeei toaobkom. o t a m- 
Hatoiunwca TeM. hto. c ueAbio noBwiueHwa 
3<t><t>6KTMBHOCTn cuenAeHna nAaCTbipa c 06- 

40 CaAMOM KOAOHHOM B H3MaAbHWM, MOMCHT pa60* 

TW AopHMpyiomew roAOBKM, nepeA cnycxoM 
nAacTupa Ha xoMueBbie yMacTKM HapyxHoro 
repMeTnawpyiomero noxpbiTiia HaHOcaT 3ep- 

HMCTblM MaTepUBA TBepAOCTblO, 60AbUieM 

45 TBepAOCTM MaTepwaAOB oScaAnow koaohhw m 
nAacTwpa, w paaMepoM. ne npesuujaiomviM 

TOAlUHHy CTeHKM nABCTblpa. 
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(54) METHOD FOR CASING REPAIR 

(57) The invention relates to repair of 
wells, and specifically to a method for 
subsurface repair of casings. The aim of 
the invention is 
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to improve the effectiveness of bonding 
between the patch and the casing at the 
initial moment of operation of the 
forming head. This is achieved by the 
fact that before lowering the patch, a 
granular material with hardness greater 
than the hardness of the casing and patch 
materials is deposited on the terminal 
sections of its exterior sealing coat. In 
this case, the size of the granular material 
is no greater than the patch wall 
thickness. For casing repair, a patch in 
the form of a longitudinally corrugated 
sleeve with exterior sealing coat is 
lowered to the leakage interval. Then it is 
expanded until it is tightly squeezed 
against the inner surface of the casing by 
the forming head. 1 drawing. 
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The invention relates to subsurface repair technology, and specifically to repairing leaks 
in casings with metallic patches for oil, water, and gas wells. 

A method is known for casing repair where before the patch is lowered into the well on 
a special DORN device, its exterior surface is coated with a sealing compound based on 
Nairit [chloroprene rubber] NT. 

A disadvantage of the method is that, with the aim of ensuring joining of the patch and 
the string in the initial period of patch expansion, the end of the patch on the entry side for 
the coring head of the device is not coated with sealant. The length of this section 
corresponds to 300-500 mm. 
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Furthermore, the use of the NT sealant is limited to temperatures up to +70°C and does 
not provide sufficient adhesion between the patch and the casing. This sealant is toxic while 
being applied. 

When the patch is expanded by pulling the coring head through it, high quality joining 
of the string and the patch is not guaranteed in the initial period. As a result, longitudinal 
displacement of the patch along the string is possible. 

All these disadvantages mean that the proposed goal cannot be assured: local sealing of 
the casing in the well by reliable placement of the patch. 

A method is known that includes a longitudinally corrugated patch, covered by 
fiberglass fabric with a curable 
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compound based on epoxy resin, lowering the patch to the location of the defect and 
expansion of the patch until contact joining occurs with the inner surface of the casing, with 
the help of a special transport device. 

A disadvantage of this method is that in the initial period, there is no guarantee of high 
quality joining of the patch to the string (displacement of the patch along the string is 
possible). 

Furthermore, the technology for application of this sealant is not simple, the material is 
toxic and has a short "working life" (up to 24 h), which leads to premature hardening. 

The aim of the invention is to improve the effectiveness of bonding between the patch 
and the casing at the initial moment of operation of the forming head. 

This aim is achieved by the fact that before the patch is lowered into the well, a granular 
material, with hardness greater than the hardness of the casing and the patch and size no 
greater than the patch wall thickness, is deposited on the terminal sections of the exterior 
sealing coat. Such a material may be, for example, abrasive stone, diamond, or hard alloy. 

The sealing material may be GERLEND-D [sic] tape. This tape has good plasticity and 
is self-sticking, which makes it possible to deposit hard material on its sticky (working) 
surface in the form of small polyhedral fragments without using additional adhesive, 
immediately before applying the tape to the metallic patch. 

When the patch is expanded until it joins to the casing, the hard granular material cuts 
into the casing and the patch by means of its facet edges, ensuring strong contact over a 
shorter length than occurs without its use, and it improves the success rate and reliability 
factor of the patch. 
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Using these qualities of the hard material, the sealing material (GERLEN-D tape) is 
applied directly from the end of the patch, without leaving a processing gap of length 
300-500 mm for joining the casing to the patch in the initial period of expansion by the 
coring head. From the standpoint of sealing the section of casing to be repaired, this makes it 
possible to use the patch along its entire length. 

The extent of application of the sealant with hard granular material can be practically 
unrestricted, but 200-400 mm is sufficient to ensure reliability of the bond between the patch 
and the casing at the initial moment, i.e., one to two rolls of applied GERLEN-D tape with 
hard granular material. 

The drawing depicts the patch blank. 

The sealing material 1 employing hard granular material in the form of polyhedrally 
shaped small fragments 2 is applied to metallic corrugated tube 3. 

The proposed design improves the success rate for patch placement and eliminates the 
need to leave a processing section with no application of the sealing material. 

Claim 

A method for repair of a casing, including lowering into the casing and placement of a 
patch in the form of a longitudinally corrugated sleeve with exterior sealing coat by means of 
its expansion by a coring head, distinguished by the fact that, with the aim of improving the 
effectiveness of bonding between patch and casing at the initial moment of operation of the 
coring head, before lowering the patch a granular material, of hardness greater than the 
hardness of the casing and patch materials and of size no greater than the patch wall 
thickness, is deposited on the terminal sections of the exterior sealing coat. 
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[see original Russian for figure] 



Fig. 1 
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